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ABSTRACT
Granulocyte colony-stimulating factor (GCSF) is a cytokine that regulates the proliferation,
differentiation, survival and immunological activation of myeloid cells such as neutrophils and
monocytes, and their progenitors in mammals. GCSF is used as a recombinant therapeutics
against mammalian neutropenia to prevent infectious diseases. However, functions of GCSF are
yet to be deeply characterized in lower vertebrates. Analysis of carp genome showed that carp
have two paralogous GCSF molecules, GCSFa and GCSFb, similar to other teleosts,
presumably resulting from a whole genome duplication event in teleosts. These molecules were
predicted to possess functional domains and structures, although there are quite low sequence
identities between vertebrate species. Expression analysis of carp gcsfa and gcsfb revealed the
highest gcsfa mRNA levels in spleen, while the highest gcsfb mRNA levels in heart. Both
GCSFa and GCSFb appear to be involved in immunity based on their up-regulation in kidney
leukocytes following in vitro stimulation of lipopolysaccharide and a combination of
Concanavalin A and Phorbol myristate acetate. Additionally, recombinant carp GCSFa and
GCSFb stimulated the proliferation and the colony-formation of carp kidney leukocytes in a
dose dependent manner, suggesting that both ligands play a role as a hematopoietic growth
factor. Furthermore, recombinant GCSFb induced the development of morphologically mature
neutrophils and up-regulated mRNA expression of GCSF receptor in the kidney leukocytes. Our
results indicate that carp GCSFs are involved in the immune system and at least GCSFb has
parallel functions to mammalian GCSF as a regulator of neutrophilic myelopoiesis.
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